Key indicators: single-crystal X-ray study; T = 100 K; mean (C-C) = 0.003 Å; R factor = 0.054; wR factor = 0.116; data-to-parameter ratio = 16.3.
In the title compound, C 28 H 22 ClFN 6 O 2 , the piperazine ring adopts a chair conformation and the least-squares plane through the four coplanar atoms forms dihedral angles of 69.37 (13) and 56.56 (12) , respectively, with the pyrazole and cyanophenyl rings. The dihedral angles formed between the pyrazole and the attached fluoro-and chlorophenyl rings are 34.16 (10) and 73.27 (12) , respectively. In the crystal, intermolecular N-HÁ Á ÁO, C-HÁ Á ÁN and C-HÁ Á ÁO hydrogen bonds link the molecules into sheets parallel to the ac plane.
Related literature
For background to pyrazole derivatives and their microbial activity, see: Ragavan et al. (2009 Ragavan et al. ( , 2010 . For the synthetic procedure, see: Ragavan et al. (2010) . For ring conformations, see: Cremer & Pople (1975) . For reference bond-length data, see: Allen et al. (1987) . For related structures, see: Fun et al. (2010) ; Shahani et al. (2010) . For the stability of the temperature controller used in the data collection, see: Cosier & Glazer (1986 Table 1 Hydrogen-bond geometry (Å , ). Data collection: APEX2 (Bruker, 2009 ); cell refinement: SAINT (Bruker, 2009 ); data reduction: SAINT; program(s) used to solve structure: SHELXTL (Sheldrick, 2008) ; program(s) used to refine structure: SHELXTL; molecular graphics: SHELXTL; software used to prepare material for publication: SHELXTL and PLATON (Spek, 2009 ).
4-{[5-(4-Chlorophenyl
)-1-(4-fluorophenyl)-1H-pyrazol-3-yl]carbonyl}-N-(4- cyanophenyl)piperazine-1-carboxamide W.-S. Loh, H.-K. Fun, R. V. Ragavan, V. Vijayakumar and M. Venkatesh
Comment
The antibacterial and antifungal activities of azoles have been widely studied and some of them are used in clinical practice as antimicrobial agents. However, azole-resistant strains have led to the development of new antimicrobial compounds. In particular, pyrazole derivatives are extensively studied and used as antimicrobial agents. Pyrazoles form an important class of heterocyclic compound and many pyrazole derivatives are reported to have a broad spectrum of biological activities, such as anti-inflammatory, antifungal, herbicidal, antitumor, cytotoxic and antiviral activities; they are also used in molecular modelling. Pyrazole derivatives also act as anti-angiogenic agents, A3 adenosine receptor antagonists, neuropeptide YY5 receptor antagonists as well as kinase inhibitor for the treatment of type 2 diabetes, hyperlipidemia, obesity and thrombopiotinmimetics. Recently urea derivatives of pyrazoles have been reported as potent inhibitors of p38 kinase. Since the high electronegativity of halogens (particularly chlorine and fluorine) in the aromatic part of drug molecules play an important role in enhancing their biological activity, we are interested in compounds having 4-fluoro-or 4-chloro-substitution in 1,5diaryl pyrazoles. The background to pyrazole derivatives and their microbial activities habe been reported in reccent years (Ragavan et al., 2009 . The crystal structure of the title compound is reported here.
In the title compound ( Fig. 1 ) the piperazine ring adopts a chair conformation with puckering parameters (Cremer & Pople, 1975) of Q = 0.540 (2) Å, Θ = 1.3 (2)°, φ = 235 (21)° and the plane through the coplanar atoms (N4/C19/N3/C17) forms dihedral angles of 69.37 (13) and 56.56 (12)°, respectively, with the pyrazole and cyanophenyl rings. The dihedral angles formed between the pyrazole and attached fluoro-and chlorophenyl rings are 34.16 (10) and 73.27 (12)°, respectively.
Bond lengths (Allen et al., 1987) and angles are within the normal ranges and are comparable to those in related crystal structures (Fun et al., 2010; Shahani et al., 2010) .
In the crystal packing ( Fig. 2) , intermolecular N5-H1N5···O1, C2-H2A···N2, C4-H4A···O1 and C7-H7A···O2 hydrogen bonds (Table 1) link the molecules into two-dimensional sheets parallel to the ac plane.
Experimental
The compound has been synthesized using a method reported in the literature and recrystallized using a 1:1 mixture of ethanol-chloroform. Yield = 77%. M. p. = 485.3-486 K.
Refinement
Atom H1N5 was located in a difference Fourier map and was refined freely [N-H = 0.87 (3) Å]. The remaining H atoms were positioned geometrically [C-H = 0.93 or 0.97 Å] and were refined using a riding model, with U iso (H) = 1.2 U eq (C). 
Special details
Experimental. The crystal was placed in the cold stream of an Oxford Cryosystems Cobra open-flow nitrogen cryostat (Cosier & Glazer, 1986) operating at 100.0 (1) K. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq Cl1 0.47534 (7) (7) 0.0063 (6) 0.0022 (7) O2 0.0264 (9) 0.0278 (10) 0.0190 (8) 0.0088 (7) 0.0111 (7) 0.0068 (7) C1 0.0176 (11) 0.0217 (13) 0.0187 (11) 0.0025 (9) 0.0055 (9) 0.0024 (9) C2 0.0236 (12) 0.0258 (14) 0.0167 (11) 0.0039 (10) 0.0076 (9) 0.0062 (10) C3 0.0255 (13) 0.0209 (13) 0.0237 (11) −0.0025 (10) 0.0153 (10) 0.0007 (10) C4 0.0152 (11) 0.0278 (14) 0.0241 (12) −0.0018 (10) 0.0058 (9) −0.0017 (10) C5 0.0214 (12) 0.0241 (13) 0.0148 (10) 0.0016 (10) 0.0060 (9) 0.0011 (10) C6 0.0191 (11) 0.0147 (11) 0.0176 (10) 0.0008 (9) 0.0096 (9) −0.0004 (9) C7 0.0233 (12) 0.0220 (13) 0.0165 (10) 0.0017 (10) 0.0062 (9) −0.0002 (10) supplementary materials sup-9 
